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According to 2 recent studies, the number 
of birds killed annually by collisions with 
wind turbines in the continental United States 
is between 140,000 and 328,000 (Loss et al. 
2013a) and between 214,000 and 368,000 in the 
United States and Canada combined (Erickson 
et al. 2014).  Although these estimates clearly 
represent a substantial number of dead birds, 
when placed in the context of other human-
related causes of bird mortality, it appears 
that avian conservation priorities should be 
reexamined. For example, each year in the 
United States an estimated 1.3 to 4 billion 
birds are killed by domestic cats (Loss et al. 
2013b), 365 to 988 million by collisions with 
buildings (Loss et al. 2014a), 89 to 340 million 
by automobiles (Loss et al. 2014b), and 6.8 
million by communication towers (United 
States and Canada combined; Longcore et al. 
2012). In another study, Conover et al. (2013) 
summarized the number of birds killed in the 
United States by human activities and found 
that wind turbines ranked seventh of the 8 
causes considered (only collisions with aircraft 
ranked lower). In that analysis, fewer birds 
were killed by wind turbines than by oil ponds, 
communication towers, power lines, windows, 
automobiles, and hunters (Conover et al. 2013). 
Relative estimates of bird mortality due to 
various human-related causes in Canada are 
similar to those in the United States (Calvert et 
al. 2013).
Although conservation efforts should not 
be prioritized only on class-level mortality 
estimates, these new data cannot be dismissed 
easily. Notwithstanding some degree of error 
likely present in such estimates, birds appear 
to face threats several orders of magnitude 
greater than collisions with wind turbines, in 
addition to less easily quantified but important 
causes of mortality, such as environmental 
toxins and habitat loss. Despite these trends, 
feral cat management tends to be guided 
by emotion rather than science (Longcore et 
al. 2009), and cat populations thrive. Also, 
compared to bird–turbine collisions (Loss et 
al. 2013a, Erickson et al. 2014), relatively little 
consideration is given to the development 
and implementation of mitigation methods to 
reduce bird collisions with vehicles and other 
structures (Figure 1). For example, despite the 
prevalence of bird–vehicle collisions and their 
impacts on populations (Kociolek et al. 2011), 
we understand little of the fundamental causes 
of such collisions (DeVault et al. 2015, Lima et 
al. 2015).
I do not advocate that bird–turbine collisions 
should be ignored. Caution is warranted when 
establishing new wind farms, especially where 
rare, declining, or long-lived species are at risk 
Figure 1. The fundamental causes of bird–vehicle 
collisions are largely unexplored. Even species 
familiar with traffic, like this turkey vulture (Cathartes 
aura), are often struck and killed by cars. (Photo 
courtesy Travis L. DeVault)
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(Carrete et al. 2009). Research on turbine design 
and placement to reduce collisions should 
continue. However, when the potential for bird 
collisions with turbines serves as a roadblock 
for wind-energy development, the offsetting 
benefits of reduced carbon emissions as 
renewable energy replaces fossil fuels should 
not be discounted. Birds face far more serious 
threats overall than wind turbines, especially 
by cats, automobiles, and other structures, and 
these issues should be regarded with more 
urgency. Management and policy discussions 
should consider the potential impacts of human 
activities on birds, practicality of mitigation 
methods, valuations of wind-energy benefits, 
and lost ecosystem services (Wenny et al. 2011) 
through bird mortality. 
Literature cited
Calvert, A. M., C. A. Bishop, R. D. Elliot, E. A. 
Krebs, T. M. Kydd, C. S. Machtans, and G. J. 
Robertson. 2013. A synthesis of human-related 
avian mortality in Canada. Avian Conservation 
and Ecology 8:11.
Carrete, M., J. A. Sánchez-Zapata, J. R. Benítez, 
M. Lobón, and J. A. Donázar. 2009. Large scale 
risk-assessment of wind-farms on population 
viability of a globally endangered long-lived 
raptor. Biological Conservation 142:2954–
2961.
Conover, M. R., J. B. Dinkins, and M. J. Haney. 
2013. Impacts of weather and accidents on 
wildlife. Pages 144–155 in Wildlife manage-
ment and conservation: contemporary prin-
ciples and practices. Johns Hopkins University 
Press, Baltimore, Maryland, USA.
DeVault, T. L., B. F. Blackwell, T. W. Seamans, 
S. L. Lima, and E. Fernández-Juricic. 2015. 
Speed kills: ineffective avian escape respons-
es to oncoming vehicles. Proceedings of the 
Royal Society B 282:20142188. 
Erickson, W. P., M. M. Wolfe, K. J. Bay, D. H. 
Johnson, and J. L. Gehring. 2014. A compre-
hensive analysis of small-passerine fatalities 
from collision with turbines at wind energy fa-
cilities. PLoS ONE 9:e107491.
Kociolek, A. V., A. P. Clevenger, C. C. St Clair, and 
D. S. Proppe. 2011. Effects of road networks 
on bird populations. Conservation Biology 
25:241–249.
Lima, S. L., B. F. Blackwell, T. L. DeVault, and E. 
Fernández-Juricic. 2015. Animal reactions to 
oncoming vehicles: a conceptual review. Bio-
logical Reviews 90:60–76.
Longcore, T., C. Rich, P. Mineau, B. MacDon-
ald, D. G. Bert, L. M. Sullivan, E. Mutrie, S. A. 
Gauthreaux Jr., M. L. Avery, R. L. Crawford, 
A. M. Manville II, E. R. Travis, and D. Drake. 
2012. An estimate of avian mortality at com-
munication towers in the United States and 
Canada. PLoS ONE 7:e34025.
Longcore, T., C. Rich, and L. M. Sullivan. 2009. 
Critical assessment of claims regarding man-
agement of feral cats by trap-neuter-return. 
Conservation Biology 23:887–894.
Loss, S. R., T. Will, and P. P. Marra. 2013a. Esti-
mates of bird collision mortality at wind facili-
ties in the contiguous United States. Biological 
Conservation 168:201–209.
Loss, S. R., T. Will, S. S. Loss, and P. P. Marra. 
2014a. Bird-building collisions in the United 
States: estimates of annual mortality and spe-
cies vulnerability. Condor 116:8–23.
Loss, S. R., T. Will, and P. P. Marra. 2014b. Es-
timation of bird–vehicle collision mortality on 
U.S. roads. Journal of Wildlife Management 
78:763–771.
Loss, S. R., T. Will, and P. P. Marra. 2013b. The 
impact of free-ranging domestic cats on wildlife 
of the United States. Nature Communications 
4:1396. 
Wenny, D. G., T. L. DeVault, M. D. Johnson, D. 
Kelly, C. H. Şekercioğlu, D. F. Tomback, and C. 
J. Whelan. 2011. The need to quantify ecosys-
tem services provided by birds. Auk 128:1–14.
travis l. devault is the project leader 
at the USDA Wildlife Services’ National Wildlife 
Research Center, Ohio Field Station. He earned 
B.S. and M.S. degrees in biology from Indiana State 
University and a Ph.D. degree in wildlife ecology 
from Purdue University. His professional interests 
include understanding and mitigating animal–vehicle 
collisions, applied ornithology, wildlife food habits 
and foraging behaviors, and ecosystem services 
provided by vultures and other scavengers. He is 
the current chair of the Wildlife Damage Manage-
ment Working Group of The Wildlife Society.
